dominantly small single-surgeon studies showing clear benefit for patient outcomes, silicone stents are commonly placed, and we believe endonasal approaches are increasing in use. [1] [2] [3] [4] In this study, we examined the rate of revision after DCR and evaluated associated risk factors in a national patient cohort.
Methods | Data from all patients undergoing DCR from January 1, 2000, to December 31, 2012, were extracted from the Clinformatics Data Mart Database (Optum). This study was exempt from review by the University of Pennsylvania Institutional Review Board owing to the deidentified data. The primary outcome was the rate of revision DCR within 1 year. For inclusion, patients were required to have 12 or more consecutive months of plan enrollment prior to and after the date of initial DCR. Use of this inclusion period reduced the possibility of a second DCR being considered an initial surgery. Exclusion criteria included insufficient laterality documentation. However, if the initial DCR was bilateral, a second DCR was counted as a revision. Multivariate logistic regression was performed using Stata software (version 14; StataCorp LLC). All P values were 2 sided, and statistical significance was set at < .05. All variables with There were 634 patients (52.2%) who received a lacrimal stent at initial surgery. Fifty-eight revisions (9.1%) were performed in the patients who initially received a stent. Stent placement was not associated with rate of revision in multivariate analysis (OR, 1.30; 95% CI, 0.85-1.98; P = .23) ( Table 2) .
A total of 1036 patients (89.1%) underwent external DCR and 127 (10.9%) endonasal. Ninety-five (8.2%) underwent revision, with 83 (8.0%) having had external and 12 (9.5%) endonasal DCR initially. The rate of revision was not associated with surgical approach in multivariate analysis (OR, 0.97; 95% CI, 0.69-1.35; P = .84) ( Table 2 ). Discussion | Our study from a large North American database supports findings of smaller single-surgeon studies.
1,2,4 Stent placement was not associated with revision. Although stents can maintain patency during the postoperative period, at least 1 study has suggested stents may promote ostial granulation. 4 Another study has shown an association between positive Pseudomonas aeruginosa culture on stents and surgical failure. 6 Surgical approach, external or endonasal, was not associated with revision surgery. Patients younger than 30 years had higher odds of revision; however, the small sample size (38 [3.1%]) within this age category limits generalizability about this finding. The current study has several limitations related to claims data research. First, prior studies have defined DCR success by resolution of epiphora or patency on irrigation. [1] [2] [3] [4] We defined failure through the surrogate outcome of revision surgery, which may underestimate the number of cases with residual mild epiphora or partial obstruction on irrigation that did not require further surgery. Second, we were unable to review medical records to verify billed procedure codes. Third, because physician choice determined stent placement or surgical approach, we cannot determine if severity of canalicular or nasolacrimal disease biased management.
Conclusions | We found that of 1215 patients, 98 (8.1%) had undergone revision DCR within a year after initial surgery. Numerous medical and surgical factors were evaluated, including the insertion of a lacrimal stent or surgical approach, and we found no association with revision surgery. Knowing the rate of revision in the typical clinical setting may assist prognostic counseling and set performance measures for quality reporting in registries. 
